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(54) INVERTER TRANSFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small and inexpensive inverter 
transformer in which a plurality of CFLs can be lighted while minimizing 
increase in the number of components. 

SOLUTION: First and second bobbins 26a and 26b are integrated while 
being applied with secondary windings 25a and 25b, respectively, |- 
shaped cores 23a and 23b are inserted into core insertion holes 55a and 
55b t respectively, and a primary winding 24 is wound commonly around 
the integrated first and second bobbins 26a and 26b. A square core 21 is 
interposed between the I-shaped cores 23a t 23b and a sheet 27 of 
nonmagnetic material and coupled magnetically to have a specified 
leakage inductance. Since two CFLs can be driven using a single square 
core 26, the number of components can be decreased as compared with 
a case using two square cores in correspondence with the I-shaped 
cores 23a and 23b. Consequently, the size of the inverter transformer 
can be reduced resulting in an inexpensive inverter transformer. 
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(57) mm 

mm «w©cFL0M^, &8>m.<Dmtia*& 

»lx *2sJ?e>2 6a. 2 6bt±, -f 
ft-«xr:ifc«»R 2 5a, 25b **ia UfcttJBtf-f* 
fbSfU &:a7#A?L5 5 a, 5 5bMIM372 
3a, 2 3b*s^ix« -#fb;3F*lfc3S 1 x !R2tf£ 
>2 6a, 2 6'bttt- &{PJl#&2 4 ##ifiS:#ia;¥ft 
TH*. ISJK3723a, 2 3 b t*«ffi»CD5/- h 
2 7fcffl|IBfcttn3BR:3T2 ltfft&Siu mS©«a 

2*fflCF L©IM&£. If^372 3a, 2 3bt:» 
i©UT20CDD^=iT$:^tS^tCitUTv — 

o&mih & m z - h # t- § s . 
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CM 



(2) 

1 

i£*Mfi!l3 7©F<9§J)£Eg bTitija3*MR!l3 TUfl/r^©*! Si 
-Y >^**>;*&feoj:5fc«^;*ft4teijgtt©aR 

««»ROM»ffl©=*«««Kft« uTa&w&ns io 

i£:tt?>*v rt«fcH5Ea»«ort«3 7S*ii*n#A 
u ^«ucaiiaa»fflo-*««isi&-fn**i«ia-r* 

iiuBSS-ai&fl© tr > ©-iSHPJ £ ttS533— © 
-ymmttZ. X, te^fcB:il&iB:r*fl9#*ffl©=. 

Hw§Bast<@o#^>tts ^n^ix— mmm*^m\sti 
tf.mT'm-&ztix-Mbzti, tfi-mtztizmmm. 20 

[ft** 2] §f#m tl3*©«j&K43^T, mitaa 

*ti?tHD-&mm¥£:ifim&i-z z t t «t d -«ib * 

ft, huSBS- *««?a©ie^fcttS^C*&qTt6fc: 

[it 3 ] 1 * fctt»«JH 2 fcE«©«j«fc 30 
ijv^T. miiB^fjinT'tctt, buib— #.<tztizmmm<D 

3a«©*isSfc:fe^T» ana— ttfbsn*a«c<B©jf«t:> 

40 

£&TnSft^*Ml;l£ftT^£;:fc£1fScfc-f a-f >A 

immme] w#JiiA^f»^5£T-©v^ft*>fc 

§B«6©«fiS,ti*Jt^T, 8uf3a&<I©# b:>l£|^-ffM££ 

[$P£©P*fflfca&iE] 
[0 0 0 1 ] 
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[0 0 0 2] 

[t£*©ttffi] /t— v^-;i/n>tra.-^^©7 ; ^ 
a^-r (wt, LCDfcisw-r*. ) 

ffl?tl5J;olC&oTlt. COLCDIiCRThSft 
!>, *3fc«i&S«rfc&^©-C, h^7D 
X-^W b#5£©Ei®M0J3/3©7y^!&St LT^-5o 
c©.fcd&LCD©iijffl£iSiWJg£&ofc#>fc:, 

T, CFLi:^?. ) SffifflU -^ft£>CF L£PHSfc 

[ 0 0 0 3 ] C©«©CFL©5feS, j£*T{C 

tt, 1 2 VSJS©i»^A^*EE^n^-V— (ROYE 
R) £BtEHS§£^LTs hv>* (-f h 5 > 

X) ©— *«K&*«EEfcUTA*U -^©-^fflSt, 
tt*n*&&£ 60kHz, 1600 V«fl?©SE«««EE 

ss^s-a-a-r ^tass^^e-fta,, 

[0 0 0 4] C©f >M-*@S&ttCFL©i£m«> -f 
>A— * h -5 >^©-*««£Efe C F L©iS*$:*i^i- 
*©Ke&5^6 0 0 Vg«©*ffi3^TtfS J:5(CfW» 
£©«£©]»£&, /^1/X*a (PULSE WIDT 

H MODULATION, PWMhV^. ) $OT*sffl<^ &ft 

Tl^a. 

[0005] co.ta&'f w^-^asstffifflSFniw 

SfliV*&BflBSMIigffl*©i:. Sfot»fcHJ«B&«li§fcUfc 
*»©*:**& S. B2 2fcHWBBMtJi©-f W*-* h5> 
*©«Sffill»£j5*-r. £©Hfc:*^t\ ltt x 
IM :nCDISflf)#Eh7>^ (-f Wt— * h 7 > 
7.) % LittHa-f >^^>^> LJi-ife{PJ|#i^©i' 

#?jtffll' ^ h5>Z) It-It S^^ixSCFL 

2 *s-*©J®^(±ii»^ ^^>7L,^7^h-f 

[0 0 0 6] L-iPU CFL 2^-T >M*— ^ h^>^ai 

2*s$ttcstm-r2»fc, ii-fv^^^L^iH 

h7>Xtil73ig ; FT©Smi> s ^TbTffe^©C 
FL 2#SE«^i&i:&£. 12 3 {C^(C IJK«n7 3 

-to m2 3T-««©*hr>4t^(fiJtjS^T^E£^^ 
5^dFLgP5t, ^Ujnj^-riac, Iff^K3 7'3*si : fA 

[0007] #tr>4ttt, -*«a#^6, -ftflg«» 

Ufc*^9, r*«t«70«fKi/ 1 04if«Lfc 
3®JEfcti«flE&©T-, -*««»7ttiKb:>4©ttW« 



3 

5. ±!a©ffi/i>nij&#:3 7 > 3 *m^t=.wms&m&(o4 

«©37 1 3 £ I^3:T3£iSfl^T5&«i:>£«fi£U 
IJfJtt37 3^At5*t:> 1 4CSttfc#|5H,-t#l 
^;*ftSI»?&SS#f>t©-"f h^>x 1 Atifc^ 

©Tn *»*<©CFLft»asU&J8^tt % -#©<^*t 

[0008] iu2 4c^-reBflse«iJiO'f wt— * 

tc, Iff£tt:373£JfAU tftr> 1 4fc— *«HSM»6 

7 1 3ffl«^tl 5C«dl/&fjfeftj. 02 
4 KjjrT-f W*— * I- 7 >X 1 AT?«:|ffl8g&*?l3i©8&/& 
£«i£lT3£toCffl^£ftfcD^#©:3:rl 3&<^I 
7f£K3 7-3£fflv\ S5#IHC^ gm&fttt&NHttBHftS 

7.*>*>%*K aft##CFL*#*Jfcj8ttbfc»^ ± 

[0009] &m&ttfo<Di.cD-£<Dwmmmi£&tt& 

ASHb-f 5 httlc 3 ^ h fe±# -T 5 £ i: & S «, 
[0 0 10] »i&fc:i»tt=i7 , ftfflv^fcBi«B« 

Stft-f >****>;*#A#^©T-x SEE> «jfctC(Sifflit 
#£b> ffilf> J«»«*#tf;&DU«a»*&*W<{H;T 

bfc-T Wt-* h7>7tt, r*W±(DCFLSgI 

[ooii] u*»u c©t§i§\ f5jtt^©cF L#mm 

U -e©CFL©F«3a5^ >tr-^>X©{gT(C«t»3jKS 

m-i >^^^>XAS/J^$V^4)©© > ■f>M-^b5>^ 
©fcH^Jg^aEEAsfiT-rSo Z.(Dtzlsb. ffe©CFL©Sf 
t^Cgl44x., &CFL©SfSi&^tCtf?.og$r 
^ b^-y-^dhASfeS. CFL©-f>t-f>^ 
tt£teffi$ni'8te£*>o©T-x -o©CFL#j&m, ^tT 
t5t iSaicCF L©^ >£— *">;*#aS'J>UTS^ 

[0012] c©fc» v |Si&S§#fjI©-Y w*— * h ^ > 
XfCfctSSH >^*>X#/J^V>©T% 02 5tSt 
<fc-5tc, ai^iS^Tii^CF L 2©F^tCM7^ h3>f 
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>1tCb£}$A-r3;£&£fflV'>TV>3„ bfrU C©^- 
?£T-&}f AltA7^ h3 >^>-t>-Cbtc<fc ?)SJE. S 

©F^MA^a&ofco 
[0 0 13] 

[ftffijWBft List ■*-*»)»] ±i£Ufcefc-5tc N 

10 fcfc, -f>n— * h-7>X©f!&#CFL©;fc$ci: 1 j*t 1 
©H^T-tiiat-Si:^ •fwWh7>^ifti:btX 

fc. ffla^«3t©-&©tfeoT(±. loO^fWI 

— ^ h^>XT-^m*©CFL^JiS^-e-f#S^ CF 

CF L^t-fflMtfW^oltfc g-CFL£M5> 

20 **JS<i:V.^ia«4 s *ofc. 

[0014] **wtt s ±83»tiic:ai*-r&*nfc*© 
t-s mm^(D^mmmm^>y (cfd ©^t£. as 

S*©lfAD^5g/hRgtSix.TfT'5:xS'hMT-. fro 
[0 0 15] 

30 5-fW^h7>^T-feot, 8&D©44£©$'M1|3 7' 
fc, K^fj3T©F'3{PJCiaaLTBUSa^{Pl|n7'lCH?r^© 

Huf3aS(<l©rt{R!l37'S:^-n j eti}f AU ^^1513^ 

faffl©-*{R3^^^i!Sx., B5f3«S<@©^h:>(i, 
*o-Wb^ti2>Huiaffi^ffl©^tf>tffijlB-*{PJ) 

[0016] flwas 2 {ci3®©^w«v w^s i tga« 
©1tfi^{c^^v^T^ Hui3as?f@©#b:>tt, ^en^en©- 

tftfjig^**^ b/!)>o^n^ti©-&{PJlig^^^r 
1-SCt(Cj;?)-#:fb^n, H5l3#-ifeffi!lig?^©i^-& 

50 tc, Suia^-ft«OJg?^©i^^lPta:Sv%t»&qltg{c 
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izmv&wit, 1 *fctt»*H 2 KiE«©#tsic£ 
If*«4{cg3«©^^<±, «#«i 3 £-e© 

tc ffc^r S S^-ffl S&g £ SS fr fc Z h £ £ + £ . 

[0017] m &m 5 fcffl«cD.»wi±, 1 

*«4£T-©v^ftA>£§3«©«J&{c;fc^T, rtfiflnT 

immmvm tr x± hu-jem* £ & 1- - 1 £#sst t -r a . 

[0 0 18] 

So 

[0 0 19] 0 1 —EH 3 tC7Ft~<fc:5 -f >M— * b^ 

) 2 1MC©D*R37 2 lk«CB-fi>2 2S1 
f£-rs 2*OIffJt372 3 a, 2 3 b h, 1-3©-* 
0<l#i&t 2 4,2 o© ~ &mmU 25a, 25b SU^iE 

?2>mmmmm4 2 mi) t, 2^©r^iic^ 

J(BUT»Jt&tL— *fflj«»2 4» 2&tf 2 
o© -&flg«R 2 5a, 25b S 2 *<Dfcftm 

tt©^t>2 6a, 2 6 b h^6;M&JgfiE;**VO">&o 
^>M-^h7>x2 0li, &>£1-3 <fc-5lc— #4b£*i 
•5>*tf>2 6a, 2 6b(C, 01 (-<) t?jjV*-.fc$fc, 
Iitt3723a, 2 3 h^^ix^tiW AU (n) T- 
^-r<t5t, I«^3723a, 2 3 b©±(C^i!it-S 
INBtttt®^-b 2 7JflU z.©±£, 

e>n-s. sit-it {gut, 0 3t-^£*i-5— & 

{fflS^4 8a, 4 8 b, -«4 9a, 4 9b, —HfL 
<PJ)S^5 2a, 5 2 b5V-»!ii5 3 a, 5 3bf<D 

[0 0 2 0] 2#©tftr>2 6a, 2 6 bfct. Is)— ff£t£ 
fc}gfi££;ftT^-?>. 2*ffl#li>2 6a, 2 6b©-5 
^, 03Tffifl©4>©£mi*tf>2 6ai;tHv 
i3±ffl©^CDSf 2*K>2 6 bt^Oo <SI[ 
±, 2*©IM37 2 3a, 2 3b©?*>Sgl#tr> 
2 6 attltf>n5*©S 2 3 at^U !g2*tf>2 
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6 bti^»t?>ix-5 4)©S:2 3 b^f. *H*E©ff^f 

3a, 2 3 b#ft{B!l3 7'£#tJ&L-T^£ < , »i, ^ 2 7}f 
tf>2 6a, 2 6 btt*5E-rs«t-5CtS-&$nr-«:Yb 
£ft5<fcdCfcoT^3. 2o©-*{Pj|#M2 5 a, 2 
5bfc£, Sg2*tT>2 6a, 2 6 b tc-e*V?*i# 

(si^n, -*«#«a2 4tt, -(Wb*nfc*is ^2* 

hT>2 6a, 2 6 bfCttMt^lsl^ftT^S. 
[0 0 2 1] 2*®IM372 3 a, 2 3bt4, |£M 
10 n,t9tCD?)K372 llc#W£tt®$'-b 2 7$:^ 

ftT^-S. n^tt37-2 1«i, 0 lSlFH4lc^-T<t-5 

2o©Eg^s«©^jagP2 8st^2o©tg^a«© 
2 8©— Bffljctt, au I2 2^^ia4tc^-rj;at^ 

SE-T**^ (-*ffiM8 : F£3 8 a, 3 8 b&tF=&fii 
«Hf 63 9 a, 3 9 b) WWteZhiM («T, Sg^6 

[0 0 2 2] SI, S2#tf>26a, 26b© 

20 flf«*»ilH-r4. ±S£Lfc.fc-5tc!gl, ^2*tr 

>2 6a, 2 6btt, [5]-^«t«^$tl,T* 5 , fel 
T, Sl/JtK>2 6a£o<^T, -t©*iS*KWU * 
2#tf>2 6 btCot^Tfci, Sl^tT>2 6 at^tbL- 
-CffiS.(fi)£mM-?2>o ftiJx S2#K>2 6b©&1fJ$, 

[0023] Sl^tf>26att, i3Cf^J:o^ 
-*«!i#i^2 4 7V#|Hl^n2.-*fil#^a5 3 5 aStF- 

*(ii#^2 5 &ifi&®zti&-#mmim3 6 a*?,* 

SA^«©)!llgB3 7 a MS 3 7 a©-SIMH&tFfBi4iB 

30 m^ti^timf^ti^-mm^3 8 

^^3 9 &£%mz.T^Zo -ft««?S38 a©- 
®35 (B3««) Cfcfc, 5*©-*fil#^4g?t>4 0 
a^aS:^t^^^T^^2.. 5*<D— «<B«BS|il^t:> 4 0 a 
fi, @7tetJ:ot;, -^©^*>3*AW >M— ^ t-7 
>X 2 O©-WJ07y>a7;HgSffl 
ffll*»2 4 0SS«S6 1, »J«6 2Stfit>iai^vr6 3 

ffl) ksn, *fc> 2*^#jiffl#^4 2ffl (-r^^-^ 

!)#ilffl#^4 2©Sgig6 4^0^$|ig6 5ffl) h^ntv^ 
i»3Mffl^4 214, -mmU2 4 h^lsJ^teS 
40 (0 1 Stfia 3 #ts) tciEg^tv, ^©i^iiSgi5*5-*ffi| 
f»t>4 0a, 4 0b©Mtl^2*©lf>t:jgi^ 
^^^TV^S. #3lffl^4 2tCOV>T01SU f 0 

3<ff^©H^tt««S-r4. -JWPJiaH^ 3 9 a© 

1 a^iSJt^tlT^-So 

[0 0 2 4] -KM^-b 3 8 a(4, 01 3 tcjf> 

Tiotc, -*«3#$l«S?t>4 0 a^lt^nS^B 
©-fcflPg^£3WM 5 at, C©-*fflStfi^*»4 
5 a©I3S53 7 at©aglfJCJf^^fl5S:±»)gC (W 
50 T, -ft{i!)^Si±f)gi5fc^o« ) 4 6ai:A^^B| 
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mf&ZtlT^Zo -&0JISSJ?£3 8 aJ£, MffiU. BSL 

^jfcSfcLT^s. -&<Pj|Sgi?-& 3 8 a «u ^e© 

m^Vk fl2 3±T#[S|©ft£) #0^:3:7-2 l©$gff£ 
©?L4 7©*STfi£ (03±T^(q)©*^) ©^^-©S 

[0 0 2 5] — *«S«?^*ft:4 5 a fcfcttS— JWBMil 
?#fi±0ai4 6affl!©fflS» (BI3ffiS33gM) T'*>o- 
*««ttJ8?0 4 0 a#Rfr&ftT^.6«©MiiBSB© 
5*—* (H3±«) fctt % fflSB«BSL*B©^ (W 
T, -&<Jflg&g£:^-5o ) 4 8a#M$n,-ft* (S 

3 TAB) tctt, -&{PJS&g4 8 a(Cte?ff£t£©?g (fit 

[0 0 2 6] — 39all, G31 fitfB 3 ICS* 

-fj;?(c, -*{PJ#S|iS^t>4 1 a^iSI^H^M 
©— ft«*«^*fl:5 Oat, #lf>#ffc©IiaS3 7 a 

iLt&SBfcl^d. ) 5 1 a bfrbtt&mi&ZtlX^Zo 
— tim&ZS 3 9 a B\ <FJ|®}1, n&L^S&UTV^ 
S. 2:fc, -ifcfJI4sB?^3 8 att, ^©Ss^iS (03± 
T#fn]©:S£) *SD^tt3T2 l©Jg^©fL4 7©*fTf 
ffi (B3±TMOS$) ©«)^©ft?i:$ft-cn 
S. 

[0 0 2 7] x*«j«T^*(*:5 0 afc*Stf S— 
^£±995 5 1 a{PJ©@gp (BI3ffi9&M) T*iP-3- 
&fl!l4IM8«HPlf>4 1 a#s£tt£ftT^S#Jl©iiiSiga5© 

(H3T{BS) tCfct, 02, Ha&tfHSfcsvr 

do ) 5 2 a*sM?n> flfcfr (I33±{pi|) (cfi, ~& 
<ffl^i@5 2 &K%toB#.<Dm (WT, — &{PJi?ihV> 
■5. ) 5 3aASfJfS$tlT^S, 
[002 8] * 1 fcT>2 6alt ^2^ttf>26bii 
-(ttbSftx -ft«SB^ait±»)»4 6 a^-tfrfljig 
^±±5^5 1 aJt-CW, Q$tt37 2 1C!)S, 

4 7rt{CEa^tls -*fjig^*»4 5 aCSitt*- 
*{PJ|i^^AZ:±t)^4 6 a<BI©gp^If-*<WJg^^* 
ft5 0 aC*;{ti.-*{Pj|^^T5:J:f)aJ5 1 a<PJJ©gf5# 
*SD^tt3 7'2 l©Sg?£ffl«i§r3f 3 OCfi^SftSJ: 

-5fc&-=>-cv>§o 

[0 0 2 9] 1 fcT>2 6afcfci, — *fflWil^*«: 
4 5 a*»& -*«H«|^*(*:5 0 a©i£if ©g&#*T-JI 
^"■STL OWT, 3TifA7li:^?o ) 5 5 &W&f&£tl 
T&Qs IM372 3a^fAtSJ;olCbTl^. 
3T4f A7L5 5 a©-*fl!)ig^*^4 5 a©±®<fflgB 
# (E3ffi®*{Pi|) (igflPU &{PJlSg^#ft5 
0 atC4bMtS-*{PJl^^ji±!3gB5 1 a{Kd©±H{PJgI5 

[0 0 3 0] ^l#t>2 6alt ±i£Lfc <fc ? tcfg 2 
bT>2 6 bfc-i*4b£ftT-&<Pj|igi?£3 8 aSlFr 
ftiS^3 9aj!)SD^t3 7 2 1 ©SSi?l§iffl©r&?g 3 
0 *V5#, D$tt372 lfflS2S2 8t37 
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}fA?L5 5 atjfA^tlf;Iff^372 3at©P|(c 
fct, 01&U t 0 6fc^-r«fc?fc, mil3^tt*J©i/- h 

[0 0 3 1] -fr$mm2 5 a«, Sgl £>2 6 a 
(IM3723a) ©fi#iajiC*&oT#!el;**l5#, 

BiTtt5o) ©-fe^^>3>{c^-f!l$n> 3-t?^>3> 
K tttfi«tt©ttW« 5 6a &mtt 5. *x, &p&&«©Pfi 

10 fct®^ L'5cV>^A s ff^$tLT*) t> , i±W& 5 6a^f| 
l£Lfcffi-t<!7i'3>(D-)kMm&2 5 afc£, d©#J&£ 

[0 0 3 2] £ 38a fcfcfc, -Jfcffl9«« 2 4 

KW^RSH^fc:^ 0 a^«8R-*-4y — K«(8 
^«^)ffl©?LgB(m^^)^fe(i^(El^«B§)^(t 
e»nxv^o B533U - KttttttlWfcTfaifciifcttJBTJL 

3 9 a{C{±, -*{PJ#i^2 5 a*»6— 
20 4 1 a—gEM-r S 'J — H»(BI^«BB)ffl©?L»(ia^* 
«)*&t±fc(H*«»&)#»tte»ilT^S. huIBU-K 

OTlr>S. ft*, -*«i«»2 5fflSMft«i©««tt, - 
JKNMIMS12 4©TgP^MSLT-*fla#^SS?tr>4 0 
atggg-rSo C©i§£\ lf§ 1 *hT>2 6 afC±i£Lfc 
•J— l«»ffl©?L»*fct±»*ia!tf3St<T»*, 
>2 6 a©f^®^if^{cff^.SCi:{cftS 0 
[0033] Sl#t>26 a©— &#JJ#|§g|S3 5 at 
30 n&ffiM£|tttt3 6 atOP^CtttttOK (JWT, — 

^gPffi!ltteJ«tV^■5o ) 5 7 a#a£W-£tvt^.5o — *' 
{PJl^giJ«!lf±13J«5 7a tt, ^l^tT>26a tiS^I- 
(EI3±T*|pI) ©^$^{±^5 6 atCJtbT 
«<^$ttTi>»?, ^l3KfcT>2 6a^2#K>2 
6bh-Wfc?tifcS^ 0 3tc^-ra:oic, ^2*tf 

> 2 6 b <D-&mmmmM±wm 57b ts-r s «t a t 

^CoTV^?,„ ft*, ^l^hT>2 6a©<±W5 6 at 
-^V^Ttt, 0 3{C^1-J:oC, I l^tf>26a^2 
^t>2 6 bt— ^fb^^fca^, 12©#t>26b 
40 ©f«0«5 6 b^:©Fa^cE«P^$:^JE!£1-S-tSi:^^^T^^ 

So 

[0 0 3 4] tg2tftf>2 6 btt, ±^Lfc«tdtC^l 
^t>2 6 atIsI-ff>ttt«fig^nT^2). ^©fc©, 
3l2tftf>2 6bfCot>-cy:, ^l#hf>2 6at|5|^ 
S^S^-T^ft'© r a j ^ rbj lcRx.fe*©§^ 
tl,Tm^Z (0yx.ff^l*tf>2 6a©-itefiS#^gl5 
3 5 a{C^-TS^2^t:>2 6 b©-^ii#^gStt3 

So 

50 [0 0 3 5] Il#t>2 6aMI2^t>2 6b 
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tt, Ztl^tl-KMmffi. 2 5a, 25b £#H] Ufc#<S 

a©— *fflSg^4 8 aW- &tfJ)??f 5 3at, ^tl^ 
*1, ^2#tf>2 6 b©-*flll^4 9 b^^-*^??® 

5 2b#«-&-fSChtC«fc!?Sgltfe>2 6a&tfSl2 

Tv coj;5i:-M^feii*t:>2 6 a©-&{pj| 
#i&Si5 3 5 aStflg 2 hT > 2 6 b (D-#:Qmm® 3 5 

S§ltfhT>26 a©37#A?L5 5 atif A£*x£ Iff* 10 
#3 7 2 3 a&tKMI 2 # t: > 2 6 b © 3 7}? A?L 5 5 b 

c#A?n5ifljtt372 3bit -&$m&2 4tm 

mim&tt<Di'- h 2 7£tf-UTD*ttn7 2 1CH 

[0 0 3 6] mile— fWb^ftfclg 1 Tff fcT> 2 6 aJWSI 

2 K > 2 6 b flu ±m Ufc-*fl8«« 2 4 N fflHHffi« 
i»4 2 % — *«««2 5a, 2 5bWIM372 3 
a, 2 3 bStBifettMrtf, D^37 2 1 

Sl-f;K>26aMl2*t:>2 20 
6blt -&<PJ|ii§?£3 8 a, 3 8b£-#©i^£t£ 
^fflf3 0 (Hl€«) £ *»r3-*ffl!*H^ 

3 9a, 39b &mX<Dffl?&m&mm 30 (12 1 & 

6 aMi2#t:> 2 6 btt|^-ff£i£i;£ftT:fc »K |el 

»;U£S©{£»b£0i>;Li:#T-£5. £43x fgl^K 
>2 6aSO t I2*'t>26btoHt, H— ff£RC U 
&<T-fe><fcV^ 30 

[00 3 7] ±j&LfeJ;d£«f&£ftfc^ Wt— * h7 
>^2 Otii, ni«J9#i&82 5 a, 2 5 b©^*T,^eix£ 

-mm%k2 4 htts^^^iis^nT^-si:* 

K % ~*fflS^2 5 a, 2 5 b#^ft^;ft,«J&M,ffjC3§; 
I^ct^otv^. ££\ ±iife,t?t:2*©i 
ff£#n7 2 3 a, 2 3bMo^72 1ll, ffi$IH 

f-7>^2 0#-*{R!lfc-&fiSi:©fffl-Cx ms£©iS§?$,-f 
> y P 9 > x 5 o «t -5 tc&SUft £ *£^£ ixT v > £ o 

[0 0 3 8] ±&Lfc«fc-5{C#tJi&Lfc-f 40 
* 2 0 T*fcfc. -&«*» 2 4 Kirrssstc <fc ») Ufc 
0 2(0^«SS){± > IM3723a, 2 3 

bsis]-^[ai(cgEn-5fce©v ^*veft©^*fcfc5^tcT 
-*ffli^2 4 ##&t-& ^en^enaibfc 

nftfj#^25a, 2 5bSiofflT, HQBSiC 2#©C 
FL2SIit5Ci:ii)it'l5. 
[0 0 3 9] 2#©CFL£SM!rr&ig^ IB 

#372 3 a, 2 3b (r»:ffI2 5a ) 25b) t 
ttJSUT2o©D*:tf3:p£^l*S£oK^j5KTrsci; 50 



2002-353044 

10 

M37 2 3a, 2 3b ( " 2 5 a , 2 5 b) 

fcJta-TS— o©D^37 2 6£a&l*T2;fc©CFL 
2£fM&t-££5£^l$fc:i£i§rLT^3©T% 

§©'MHb#0*U ^TttSE«©<S«Hb£BI-5 C £ it 

[0 0 4 0] ±xBUfc-Y h7>X2 0t2*© 

CFL 2 4S^bfeta]g§<£:@7(C^1-. 0 7©[aI8eT- 
fct, YW^b7>^2 0Mn^ft- (ROYE 
R) ^ffilUS§7 0T--T Wt-^@ES7 l#|gj££*vro 

D^-V-^SI1SS7 0ttja«*«£Eft«5flfe-i-*. -fW* 
h7>^2 0it -©ii5Jl&mffi£r^>i;7Vi/ff5. 
sc©— *ffia#j^ 2 4 icxtj v— vmrnm. 25a, 25b 

T*HflE£#3o fit, f Wt— * h^>^ 2 Ott, d 
©»E3:ftfe«BE£* n*««»2 5a, 2 5bCil 
£tl1t 2 &<DC F L 2 izftifin 2 #© C F L 2 &i£ 

[004 1]17ffl-f * h7>^2 0lt 0 8 

(a) ©^ABIslg&XttEl 8 (a) ©^<ffi@S&£lSB§fb U 
£08 (b) ©#ffiIl]gST-^-r^i:tfT§So 18*. 
CsliLCD ($ a H B a--yt-) ©^^g»T-$>So 

08 (a) ffl^iiSS^, -f>;t-i'h7^2 0 
©pW W >^*>*L s(i— SSWtCF L£j£*T-r 
£/li£$CT-fc£, <^>Xfc^SfflT-s 08 

(a) ©a?ffi[e]8&fcfc0 8 (b) ©^ffiUB&tStfeUT* 
P^f£/h£<U @7©-f>A-^h7^2 0©fieS: 
a^S±-CHI8 (b) ©«ttia»£jg^Tt>lffl«tt& 

[0 0 4 2] 0 8C^^tl,S«t^C, -^Jl#i®2 5 
a, 2 5bfct. -#mmm2 4Sft®fcUT^S*s*BS 

V>5o •r?&:^^*>^ 08 (b) C^n^C SCFL2 
J5'J<@©jia-f >*"**>*Li' , Li* (CC 
T% Li ' = Li+LiT , feli. ) $r^-tT^©lH]K 
C08 (a) T-tt^^T >-f >^^^>XLsCCffi^f -5 
SSST-fctK @B&Yb^*xfe0 8 (b) T-(±0^^tlT(/'« 

£^ffi©|5|8SfcJS:oT^5. 

[0 0 4 3] ±ifiLfe<fcdtCs 2*©CFL 2©^^{5J 
n^-^As^tc^T UT i>, =.lkfflmU 2 5a, 25b 
©O ^ftS©C F L 2 CMt 5iS©iii*lff UUf] 
T©SEE) tt, ^TU^^©T% ftS©CFL2©Ml 

A7XF3>f^ (05x.ai2 5©n7^h3>r> 
ItCb) £d£:;G£<, -j5©CFL2§ffif$ 

A*rufca, flb^©cFL2i£iEm{cfi!(m. 

[004 4] S£*ft^T-(i, ai?t*©C F L©^l&©fc 
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.fcftBU 2*©CFL 2©fg§b£ N M7^h3 
>^>+^S:^ltTic s fro 1 {[§<7M >y\-— # h?>X2 

<£«{b£05.r.tfrT-g-5 o &:fc\ C©<i;d{C 2;fc©C 
FL2©fgfj£, ^-^^ hn>7 ? >itSaSJt-rt, fro 

i fflcD-f wt-* h7>x2o x-mtz u ^wvmmit 

[0 0 4 5] CFL2SMt5i^, *©«*»£, 

08 (b) <Dmmmmx-^i--(>^— # 2 0© 

JtfiSIWStUT, CFL 2&fgKnrsi; N CFL2 
ttx Itiooo v^jBBfc-ifcffllfflamEEi: l/t 6 

o o ves©sBET*^r-rs. ^ut. ~*«#S2 5 

a, 2 5btb7->3-h^ofcS^ SSSK>y* 
^>Xfr^ffc1-5CDT% CF L 2lcmi]Zmf&-f2>Z.£ 
frT-#&<&^ {±527«Efrl$T U #B*S2W$£*fr£ 

[0 0 4 6] #*l*»S©i&ffiT?Hu 2*©CFL25: 

Iff^Kr3T2 3a, 2 3b (-ftIM2 5a, 2 5 
b) ©<fc?t:2<l, »{*fc»&fc0|fc:ufcj&*H £fttc«; 

x.tv 3*ei±®cF l 2&mMum -SctatCs 3*w. 
b&^o tan, cffl^ttt, &izrr3fg2~s§6#isE© 

»*Rlit:ix.5Ci:ffc5o 

[0047] jfet, *mw(om 2 m&oBmizmzj > 

n—$ h7>*£0 9&V->L0 1 3 tCS-^TS&tlS-r 

0 i b0 8 , &vm 2 2 &o urn 2 5 
Ir)^©35#\ gwt-^-ctts issues, &tK0 2 

2&t^l,0 2 5h|S]f?©??*f £tfU ^©i&Wtt^ fi 
■M, Mt5. £ 2 £ffi©J&Stt % bu§3SB 1 jU6©fl£Ji 
(ChtL-ts mi, SI2#tf>26a, 26btft;^.T> 
mis i2*K>74a, 7 4b£{S;L-e^6o SI 1 H 
I©»D$t3 7 2 lCJJ)StSD*tt3 7 7 3 
«U 01 ltC^1-«td(C, ^235 2 8©TgPffl!itC^©S 

9~il 3£^fefc?tr, D*tt3 7 7 3©HPSC{i^ 
-&ffl^7 6frffM?tlTV^o tfcx 011~013fc 
5ViM;-5fc* ^iSgi5 2 8©^g|5©TgPMttt^ (fit 

t> mm^^^m^^oo ) 7 7frfl2f£;*ftT^ 

[0 0 4 8] ftl, Sg2#tf>7 4a, 7 4b{C{±, 0 
10£^r<fc?fc^ ^n^en-^iSig^ 7 8 a , 7 8 
bfr"Hx.e>*XT^£<, -*ffl3ig?^7 8 a, 7 8blt 
^ft^ft— &{PJig?£*#:7 9 a, 7 9 b&tfCixiCg 
&-?Z>-)kmm : ?-b3L±.K>$!><l 6 a, 4 6bfrt>&oT 



(7) ^2 0 0 2-3 5 3 0 4 4 

12 

V>5o — &ffl!liS?#ii± t) 4 6 a, 4 6bli, -^©$1 
-\ft& (01 0±T^(Bl©ft$) AiD$«37 7 3©Ei 
©?L 4 7 ©*!-**£ (01 0±T2rlRj©M;*) ©i^*#© 

[00 4 9] 7 9 afc#tt*-Bi»- 

(01 o±fflo) cat, j§j&©g&@ (wt. -*ffljg&efc 

^■5„ ) 8 Oatfff^n, ffeBSB (01 OTffl) £ 

0 9H*,^^-J;^tc-ifefJl§ie8 0 atr&oJf^© 
« (tlT, -ifeffiO^fc^o. ) 8 1 &1fiW>f&ZtlX^ 
10 5. -*fjig?^*i*7 9bi:ii, Oafi 
V-*fliai8 1 a(C^UT-»rfJl^S8 0 h&V-fr 

mms 1 bASiite>ftt^?.. 

[00 5 0] $K $2tflf>74a, 74b 

fcHU n*ft— *fflWfi?^8 2 a, 8 2btff^?,n 
-C<^£. H««J|?fi8 2 a, 8 2blt ftvfh-»: 
fJ5S^*ff8 3 a, 8 3 b&tfCfttjfigiTS 
WSi±t)SP5 1a, 5 1b*e»*:oT^5 0 -*« 
«*f^iC± D » 5 1 a, 5 1btt, -eo^a (010 
±T#|pJ©S£) tfo^«377 3©*§ff£©?t4 7©*I 
20 (01 0±T^IrI©S$) ©»^fflS?i:$tl.T 

[0 0 5 1] — *«!l^^*#:8 3 atC&WS— MSP 
(01 0T{PJI) £«U J©e©g&E (WT, -ifedJgge 8 
4afcV^. ) frffiJfdc^fU {feSas (01 0±{ffl) tC 
tt, -&<B!l3S;ie8 4atj67Mffl« -ftffijat 
85ai:o5. ) frff£f£;*:fiTV<£. - vmrnttXi*- 
8 3 bfcfcfc, -Jfcffi9g&@8 4 a&tf-&<ffi|?»8 5 a(c*f 
J6LT— *<Bte&e8 4 bRXf=.&mM8 5 bfrta«*£ft 

30 [0 0 5 2] — iWUdiffi? £#<£7 9 a tcistf 5— &<BliS 
^£±9 35 4 6 afJl©gp^-©Pfi!)g|5 C— *«»8 1 a 
©iSfil (0 1 OTffl) ^t>-*fidS§^8 0 a©j£^ (0 
1 0±<PJ|) 3 tC{i, D*«3 7 7 3©K^ffl«7 6tClK 
^1-5-*fJl®-^ffliiJ3^ («^ffl?^) 8 6 afrlglt 
?>nTVN5„ BWC-«IU8?^*l*7 9btiS 

(t5-*{PJl^^3:±?)gB4 6 b(l!l©a5^©M(PJ)aJ C~ 
0 a©i£^ (0 1 0 ±W) RV-&{?m8 1 
a©3£^ (01 OTtfJ) 3 ttt, D^377 3£Di^ 

mm 6izm&Tz-ikw&'&mmgm m^m^m) 

40 8 6 b&mtt lotlX^Z. 

[0053] -jkmm^^s 3 at*tt*ruk«jn 

?^jA±»)a5 5 1 a{PJ©a5^-©Mffl!)gi5 C-*fflOS?^8 4 
a©i£6l (0 1 OTiPJl) M-MI8 5 a©jS6l (0 
1 0±{M) 3 ttt, D?tt377 3©K^-ffl^7 6(C« 
^•rS-ftfJ^fflS'J^ (K^ffl^) 8 7 afraSIt 
t>tlX^Z„ l^«tc-*ffigig^*($:8 3 bt43 

tt^^ffiOSg^i:±Ogl5 5 1 bfJ©gi5^©^fi|giJlc 
D^377 3©«^ffl^7 6t«-&1-S-*{PJK 

so [0 0 5 4] mzmmmmoimiTnv^i A&mtm 
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2#hT>7 4blt tn^n-&.mmU2 5 a, 25b 

&m®vtz&mxtg-&zi%x— ftft^tis. ©*§-&, 
m 1 4 ei(D-)kMm&8 0 &%.v-&§m8 5 

ate, -eft^tu Sfl2*tr>7 4b©-&{PJj?g8 lbfi 
tf^<WPJl3£3 8 4 b #«6t5 - 1 1 £ ») » 1 X tr > 7 
4aM!2#t>7 4bfcfc, fg^SftT— HtfbSilT 
I^S. ^LTs c©«ta{c-Wb^tife^i**b:>7 4 

a ©— fcflg«tt§& 3 5 a S 2*t>74 b ©— fcflj 

S. ^©fig, SBl*bT>7 4 a©:n:ri$A?L5 5 atff 10 
A2*T,S 2 3 a^rf^2^tr> 7 4b©37 

#A?L5 5b£#A£ir,S IM372 3b(i, — &fl8 
#i&2 4 2:4g£fi:«a«<DWttft«or«lt»&lc|S^r 

773 K««iW«jfcH^«:tt3f fctt«*«> bT@S££ft 
TV>So 

[0 0 5 5] HuI3-f£<b£*xfc§gltf tf>7 4aMi 
2#hr>7 4bBu ±jfiUfe-««««2 4, 
$g4 2 (BI7#fiH) v -*fj#m2 5a, 25bMI 
M372 3a, 2 3b^dxfett^T% Dt«377 20 
3£S££ftT^S. £©i§^ £l#tf>7 4a;ftV 
»2#e>74bBU lul3^1^SSc??^h|5)«C-* 
«WF£7 8a, 7 8 b fc-jfr©iSr?£«£-fl}i*3 0 

(01 OfifflJ) *>o ~ fctfJSSR^ 8 2 a, 

8 2bSM©ffif^fflf3 0 (HI 12EW) fc« 

[0056] 3 & £2 SIMi©}&»T?tt, 
£#{*7 9 a©-^{PJ«^fflIiJ^fi8 6 a. 
&*fl:7 9 b©-*««^ffll!®3@8 6 b, -JfcffiUB^ 
£#»8 3 a©-&$jf&i§rffliiJ3&g8 7 a&Vn&flMU 30 
?£#f*8 3 b©z:jHWtfr&J8Blgge 8 7 b tfn^ttrn 
77 3©MI7 6C^tS, -*«II«B^} 
*#7 9 a©-*«tt^-fflBJgfeB8 6 aXV-JHRMI? 
&:*«7 9 bO— *««^fflMg&e8 6 btf&^Sfe 

?-s*»8 3 &<D~ik§m^ms<mm8 1 &&zf—&w 

SH^e*#8 3 b©-*ffl«^fli»]£je 8 7 b#Jg^£ 
tlX. ^ffl*A«^fflai7 7fc«^aril"0*3. — <* 
flj$*xfeJSlJttt;>7 4aMf2*t>7 4bl±, ± 
»Ufei3C»&S'nT» A>o2*ffl IJf^nr2 3 40 
a, 2 3bMD?!K37 7 3 0Ktl^ttttO^>— h 
2 7<£^^#-Cjg«^JlCi?)D^ttn7'7 3tCS££ 

[0057] z<Dm2mm<Djtmx'&, -mt^nr^m 

l#t>74 aM^2#t>7 4 b®n^377 3 

7 8 a, 7 8b(D-Jj(p%tf L €ifo-&mm3 0 (1116 
fflS) ^©^S^-^fflllSg^ 8 2 a, 8 2 b©fitj2r© 
Sg^SK-&ffl«3 0 (01 l^EfJ)) ^©gSl^tCfc f)ff& 

frfts©^fc?>t\ ^^tc, — «c{sie)f-&fflii]?^8 6 50 
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a, -WJi-&ffllJ^8 6b, -*ffl!ip-&ffli'JS^ 8 
7 a»Vn»!«»&fflBl3Sse8 7 b©«^-ffl^7 6^© 
8^ fit>-}g^^tvt-»:ffl!l«^fflS'J^8 6 a, 8 6 

ifcf Jl^-S-fflS'J^ 8 7a, 87b ©^i3g|Jtf *ffc£-fflSf 

7 7^©«^fc«fc»>fT&t>iT.3©-e, .tOSSHKH^-r 
Sci:#T-§S. MS2 3Qfi©BJBTftt, SMtfif 
>7 4 a#tfSg2tftf>7 4 bJilH-ff^tth^tlT* 

m-<D^->i>ym*m^xmmx%, ^co^-mm^ 

* h £&B<Z>ffiAHb£ISI S ci:#ft5. 
[0 0 5 8] -mtZ1%timi-X¥>l 4 a^ 

Sg2#b:>7 4 b©D*tt377 3-n©S^^^#IPJT- 
fT^O*^ ^2iI©ilOD$tt377 3 (HI 

i) tztttLx, mz-&mi 4t^-r,tdf-«^bfcD^ 

tt379 0£ffl^3J;df:UtfeJ;^ (g§3HJ£©ff2 
St) . C©P*tt379 0tt, D?«377 3ffl^ 
«^-/8*»3 0tfJ| (01 lTflB) ©ffigPSrJKlt-rS i^t 

^^^#< bT^^nx^tJx a?^ffli3o® 

JS±tC#H*Tv 0^3 7 7 3CW&SB7 5 (011) 

[0 0 5 9] £©83 2SSK©Jfc!» , T?tt, -MtZtitzm 
l*br>7 4a (IlOfi) Wl2#t:>7 4b 
(I10#I) ^0^37 9 0^^?^ ±IL 

BiSfee 8 6 a, -*fld#^ffl 103368 6 

b, ^i*««^fflBJsae8 7a»vz:*«tet&fflBJSse 

8 7b (01 o~0i 3^m) <Dm-&mm7 6^©« 

&xm&2ti1t-)kmtii&mm9S&B 6 a, 8 6b 

commafp4i&etm& i 7^©tfc-& (no~ii3# 
m) &7fm-£ztifc-mm-&mm$im8 7 a, 8 7b 
©*s5a«t>ife«^8*7 T^^izx^x^m^ti 
s„ z<Dm3mm<D&mx&s 0*^790^ ^2 

m©^00?«37 7 3 (01 1) tCJtbT, Jg^ 
^«^ffl^3 0 (011) 21VW&IB7 5 (011) £ 
J^lt bfc t)©T-fe t) -e©?^* 5 ®^^*! OtftoT V» 

So ^(DtzSb, D*«379 o^igb^-^T^iite 
©|SI±S:0S d i: ^T- S So 
[0 0 6 0] *JC, *^B^©S4^fE©^ffi(C^S-Y > 
A— ^ h7>XSil 5^:V^b01 9ta-^V^Ti^iB^^- 
So *c4b\ 01^cV^b01 4, M0 2 25:^02 5 
i:|5)^©a5^ Si5Wtiov\Ttt01^v%b01 4, 
0 2 2$^b0 2 5 i:|Hl^©^5:(tb. -e©^fi§(i % 

[oo6i] mimmmmit. mmm2mmvmmiz 

tfcbT, D?«377 3tc«;x.T. 015~017tc^ 
ti^tD*«377 3^t5I^ffli7 6^lJl:b 
feiI®D^79 l&fit^feCts ^2*t 
>74a, 7 4b(cft;xT01 5M11 6t^-r«fc-5 
tcSgl, S2#bf>92a, 92b^©ftfc^i:, ^ 
I, fg2*e>92a, 92b©^tt^n^ 016, 



(9) 

15 

01 8&tf01 9£7j^<fc5tc, mi, f 2#t>26 
a, 26b <D-#Uf®&&mmm& 8 6a, 86b ~ 
#{PJ«£ffli>J3&g8 7 a, 8 7 blzftz.X-ik$m-&m 

m-&m$im) 9 3a, 93 bRv-mmsm 
m$iM m-smzm) 94a, 9 4b*mftzzt&3L 

[0 0 6 2] —^m-^mwmm 9 3 a au 0 1 5 

0 1 6 {C^-T <fc o t v -&«!|S§i?-S## 7 9a 5 
-*fJl^?Si:±t)gP4 6 a{H!l©g|5^©i^ffl!lgP C-*«l 
$8 1 aCDjffie? (0 l 6TW £tf-ife<PJ3?ig8 0 a© 10 

(01 6±fJ) )C, gl 6ffiBSHH!|£3:*>±#?> 

a©-5"£— #©&© (mi 6TfJl) tt, D*t379 1 
©^{UJc&»K {&#©&© (Bll6±«) lin¥«37 
9 1 ©*S2g***#&fflji7 7 CffA^tVlfCiD n 

[0 0 6 3] suae 9 3 b 

fflI>J3&g9 3 afclsHtfCLT, -*<B9iS^** 7 9 b 
*«*?&:ft±&SM 6 bf Jl©gf5^©i^{l!|gi5 
KKtt&iXTH*. 2o©-«^fflgll?Sg9 3b0 20 
O -*>-#©&© (mi 6±«) fc±, D^379 l©*f- 
{WKfctK {&£©*>© (01 6T0JI) ttu?«379 1 
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